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LOW TIDES. 
Ea,stport, Maiue, 9th. 

TEMPERATURE OF WATER. 
The teinperatnre of wat,er as observed in rivers and harbors 

during June 1884, with the average depth a t  which tlie ob 
servations were made and t,he mean temperature of the air a1 
the various stations, are given in the tiible below. The high. 
est observed water temperatures are : 8 9 O . 4  at Inclianola! 
Texas, S8O.4 at Key West, Florida, and 8 i O . O  at Galvexton, 
Texs,s; the lowest, are : 3 8 O . 3  at Marquette, Michignn, doo a1 
Eastport, Maine, and N O . 3  at Dulntli, Minnesota,. The great. 
est monthly ranges are: 33O.5 at, Norfolk, Virginia. 52O at 
Duluth, Minnesota, 30O.4 a t  Chincoteagne, Virginia, and 2 O O . l  
at Clerelaucl, Ohio ; the smallest are : 4O.3 at Sevannah, 
Georgia. 4O.4 s.t San Francisco, California, and 5 O . 8  ilt Wil. 
mingion, North Carolina. 

Temperntare of rcmter for &ne.  18%. 

Station. I 

i - -  

Atlantic City, New Jerasy ................................... 
Alpena. Michigan ............................................... 
Augusts. Georgia ............................................. .! 
Baltimore. Marylawl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Block Island, B h d e  Island .........,...... ......... 
Boston. ~fnn#achllS~ttd ............................... 
Bnffalo. Nrw York ............................................ 
Canbv Fort Wasliingtoli ............................... 
Ceda; keys, hor ida  ......................................... 
Charleston. Sonth Cnrolilla ................................ 
Chicago, Illiiroin ................................................ 
Cbincoteagne, Virginia ..................................... 
C:leveland. Ohio .................................................. 
Detroit, Michigan ......................... 
Delaware Breakwn ter. Delaware. .... 
nulnth, Yiniiesutn ......................... 
Eastport, Yaiiie ............................................... 
Eacanabr. l ichignn ........................ 
Galvceton. Tvxan ............................. 
Grand Haven. Michigan .................................... 
Indiannla. Texas .............................. 
Jacksonville. Flnrida ....................... 
Key West, Fluridn ............................................ 
MRckinnw City, Michigan ............................... ' 
Msctm, Fort, North C'srolinn .............................. 
Parqiw: te. Michigum .................................. 
Pilannkrr. \Virxonnie .......................... 
Nsw Haven. Cauneeticnt ...................... : .... 
New Loildoa,Goirirecticut ......................... 
New Yurk Clty .......................................... 
Norfdk, Virginiit ..................................... 
Peusacola. Florida ............................... 
Portland Bfniiir ............................................... 
Portland: l)!egon ............................................... 
Sandiwky 1 lliio ................................................. 
Sandy H&k, New Jersey ................................... 
&an Francisco, Ualifurnia .................................. 
Savannah. Georgia ............................. .... 
Rrnithvillr. North Carolina ................................ 
Toledu, Ohio ...................................................... I 
\Vilmingtun. Nnirtlr Carolinn ............................ : 

BIoLile. Alaban1x ....................................... 
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VERIFICATIONS. 
INDICATIONS. 

The cletailecl comparison of the tri-daily i nclications for 
June, 1884, with the telegraphic reports for the succeeding 
twenty-four hours, d~ows  t.he generlil average percentage of 
verifications to be Y3.41 per cent. The percentages for the fonr 
elements are : Wea-ther, S5.9i ; direction of the wind, 78.3!?; 
temperixtnre, 54.75 ; Ixxroineter, 90.90 per cent. By geogmph- 
icnl dist,ricts, they are : For New Euglancl, 80.40; middle At- 
lantic states, Y4.31; south At,lantic states, 84.39 ; eastern 
Gulf states, 85.94; western Gulf states, 83.30; lower lake 
regiou, S1.iG; upper 1ii.ke region, 83.18; Ohio vallej and Ten- 
nessee, $5.88 ; upper 3lississippi valley, 88.86 ; Missouri valley, 
80.00 ; north PitGifiC coast region, 75.89; middle Pacific coilst 
region, 91.65; south Pacific coast regiou, 89.15. There were 
eight omissions to predict out of 3,004, or 0.37 per cent. Of 
the 3,906 predictions that lmre been made, forty-nine, or 1.G4 
per cent., il,re considered to have entirely failed ; one hundred 
and four, or 3.47 per cent., were one-fourth verified; four hiin- 

hnndrecl and ten, or 13.68 per cent., were one-half verified ; six 
hundred and fifty-seven, or 91.93 per cent., were three-fonrthe 
verified ; l , i i G ,  or 59.28 per cent., were fully verified, so far as 
can be ascertained from the t,ri-tlitily reports. 

CAUTIONARY SIGNALS. 
Dnriug Jnne, 1884, eighty-iiiiie cautionary signals were 

ordered. Of these, eighty, or S9.89 per cent., were justified by 
winds of twenty-five miles or iuore per hour at or within one 
hunclred miles of the station. These do not include signals 
ordered a t  dinplay wtatioiis wliere the velocity of the wind is only 
estiniat.ed. Seven signals were ordered late. No off-shore sig- 
nals were ordered duxiug the month. hi forty-one cases winds 
of tweuty-five ]nile* or more per lioiir were reported for which 
no signit1.s were ordered. 

Professor T. C. M~n(let~lii~l1, director of the L b  Ohio Meteoro- 
logical Bureau," reports the following : 

&'The verification of the railway signals clnriug the month 
was: for teniperature, 93 per cent., and for rain, 77 per cent." 

ATMOSPHERIC ELECTltICITY. 
AURORAS. 

Auroral displays occurred clnriug June, as follows : 
Fort Totten, Dakota : an auroral light W;L* observed in the 

north at 8.30 p. IU. on the Sd, the diqblay consisting of shooting 
beam reaching a,u altitude of about 35O; :it 11 p. m., a beam, 
50 in width, estendecl across the  sky-start ing in the east and 
termina.t,ing on the westeru horizon; this beam was of a very 
bright color itnd remained visible until 2.28 a. m. of tlie 3cl. 

Saint Vincent, Minnesota: o faint aurora in the form of 
bemis, having iln ii,ltitnde of 4 5 O ,  ww risible from 11 to 11.38 

Bost,on, Mitssdlusetts : a faint auroral light of a whitish 
color, estencling to an altitude of 1 5 O ,  was observed in the 
northern sky a,t 11 1). m. of the 3cl; the display continued until 
da.ylight of the following morning. At 8.30 1). m. of the 3d 
the a,urora was again visible a's a faint light, tinged with pink, 
reiiching a,u altitude of 30° ; this  display disappea.red a t  micl- 
night. 

Westborough: Miissachusetta : an aurora was observed at 3 
s. m. of the 3d. 

Marqnette, Michigan : an aiirora, consistiug of a faint whitish 
light, was visible from 13.15 a. m. until nearly daylight of the 
4th. 

Beloit, Wisconsin: an arch of auroral light, over a dark 
cloncl, was observed on the 11th ; a,ltitiide about 30°. 

Fort Buford, Dakota : iI,uroral beams of a pale whitish color 
were visible in the northeastern sky at .10.35 p. xu., of the 
13tmh ; tlie beams apparently rose from a cumulus cloucl at an 
eleration of 2 0 O  and esteuclecl to a height of GOO. An auroral 
display was a.180 seen a t  this station on the 18th-beginning at 
9.50 mid coiitiuuing until 11..10 p. m. It appeared in the form 
of an arch of reddish color over it dark segment. The arch ex- 
tended from northeast to northwest, and, a t  times, streamers 
rose from it, extending to a height of 65O. 

Blooming Qrove, Pennsylvania : a diffuse auroral light was 
d>sen-ed in the north cliiring the evening of 15th. 

Milwnnkee, Wisconsiti : a display of the auroral light was 
jbservetl from 9 to 11.45 p. m. of the 1Gth. The light waa 
most intense in  the northeast ; in the north and northwest it 
vas only visible in places. The display consisted of a faint 
glow over a dark segment with occasional beams or flashes 
rlioot.ing 111) from the main body of the light. 

Portland, Naiue: a fibint auroral light wa.s seen between 
3.30 and 9.30 p. in. of the 16th. 

Helena, Montana: a faint aurora was discernible a t  a,bout 9 >. m. of the 18th; i t  appeared in t.he form of a glow in the 
iorth where there were two or three beanis of light; no tr'aces 
)f the display were visible a,t 0.20 p. m. 

Fort Maginnis, Moutana: a faint auroral light of pale bluish 
:olor, covering about 30° of the northern horizon, was observed 
>etween 9 and 10.20 p. m. of the 18th. 

1'. Ill. of the 2d. 
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Moorhead, Miuncs0t.a: at 10.45 1). in. ou the 18th wms ob. 
served in the north an arc of light, So in width, resting on a 
base of hwe;  a,t; 11 1). ni. t,lie my: broke into st,l%ilnlers, es- 
tending toward the zenith; a.t Il.450111~- a dim light rerna,iued. 
A displ;iF, exliibitii~g no niorked feiitnres: was also observed 
at this station a,t 11 p. m. of the 23~1. 

Es~anaba, Michigiiu : R faint awora was observed frolu 9.40 
to 11.25 p. 111. of the 18th ; the light wa.s of a pale yellowish 
color, and at, times, was obscured by cii-ro-stra,tus cloucl. A 
Rimilnr difipIilF also oCc.iirrec1 (luring the night of the  23-34th7 
beginning a.t 10 1). m. and last,ing until 13.33 a. XU. 

Ciinibritlge, Massachusetts : au auroral a r ~ h  was obserred 

Point Juclith, Rhode Island : mi aniwral disl)lily, resembling 
the nioruing dawn, was seen at 1.30 a,. m. of’the 19th; it wa,s 
obscured by fog at 3.15 a. m. 

Oswego, Hew York: B faint auroral light of whitish color 
ma8 obscr\-ed in the north from 10’to 11.15 p. m. of the 33~1. 

Biirlingt,on, Vermont: from 3.15 until 3.45 a. m. of tlie SGth, 
a bright ~elluwish, anroral liglit was observed. 

West Wa.sliiiigton, Dist,rict of Colunilh : a diffuse aurora,l 
light was seen in the nortlieru sky at 0 p. m. of t,he %th, 
lnsting a.n hour. 

Syracuse. New Yorli : it faint aurora was observed at 11 p. 
m. of the 30t,h. 

Auroral clisplap ore reported to have been observed at the 
following places-uo descriptions nor time at which they were 
observed, bei ug given : 

Yuton, Nebraska, 13tl1, 15th, 90th, Slst, 93~1. 
Qnrtkertown, Penn8ylvania, 15th. 
Vevay, Iniliaii~, 17t!i, 19th. 
Swartz Creek, Michigan, 1St,h, SSd. 
Traverse CitF, Michigan, 93d. 
Mauchexter, Iowa, 24th. 

Thunder-storms hove Been reported in the \-ilrious districts 

Neic, E,nglicd.-Sd, 3d, 5bll t.0 loth, 13th, 19th, %th, 31st,, 336 

Middle Atlmctie stntes.Qd, 5011, Gth, 8th to 13th, 19th to20th, 

6ou.th Atlawtic 8tntes.--6th to lRth, 19t,h t.0 331, 34th to 30th 
Plorida pewinsala.--Bt,h to 1 Rl i ,  lgth, Slst to 3ot,h. 
Earrtern Gulf St&S.-%l to loth, 13th t-o lSth, 30t.h t,o 30th. 
Fe8tern G.idlf states.-1st to 5th, ‘ith, Stb, gth, 13t.h to 30th. 
Rio Grande valley.-lYth, %st, 333cl,S5th, 9Gth, S’ith, 29th. 
Te’elzne88se.-Sd, 3d, 5t.h to 14th, 17th to 30th. 
Ohio oal2q.-Scl, 3d, 6th to l i t h ,  17th to 35th,37th, 30th. 
Lozra. lake rqion.-1st to loth, 13th, 13th,l‘ith t.0 SBth, 30th. 
Upper lake region.--lst to 9th, 12th, 16th to 24th, 30th. 
E&renie nortlrioe&.-3‘d to 6tl1,lOtb to 15th, l i t h ,  90th t o  

Opper Illissp’ssippi valley.-1st to loth,  12th, 13tmh, 15th ta 

at  9 1). Ill . ,  011 the 18th. 

THUNDER-STORMS. 

on the following dates : 

to 26th. 

29tli, 30th. 

30th. 

25th, SSt,li, 39th, 30th. 

30th. 

to 30th. 

N~SSOUP~ bd14Q(.-18t7 4th to Sth, l l t h  to 25th, %th, B t h ,  

Northern 8lop6.-&3t to l l t b ,  13th to 16th, 19th to Sltb, 36th 

Middle elope.-1st t.o l l th ,  13th to 30th. 
Boo26them SlOp.-18t, 3d, 4th to Sth, l l t h  to 3Oth, 32d, 2iith, 
Southern plateaz6.-lst, 6th, loth, 13th to lGth, lSth’to 31st, 

26th to 30th. 
Niddle plateau.-1st t.0 4th, lSth, 13th, 15th, 31st, 95th, 37tb, 
Northern platea~.-Sd to 5th, 9th, l l t h ,  13th, 13th, 18th: 

19th, 21&, 43d, S3d, 25th. 
North Pa.ci$c coast region.-lst, ad, 4th, Sth, 14th, lSt.h, 31at: 

93~1, 33d, 36tJ1, %th, %th, 30th. 
Niddle Pnc[fio coast region.-Fort Ga,st.on and Hydesville, 

Ca,lifornii13 1 H t  ; Princeton, California, 1st t.0 4th ; College City, 
Califoruia, 3d and 4th. 

Sooli,tlk Pacijic con& region.-Los Augeles, Califoruia, 13th. 

ELECTRICAL PHENOXENA. 
Tlie observer at Uiintonmeut, I n t h u  Territ.ory, reports that 

I, ren1arkel)le phenomenon is often witnessed a t  t,hs “Red ” 
Bills about twenty-eight miles east of Fhac station. The most 
n-omiueut hill of that group--a ridge several niiles in extent, 
s, diiring the prevaleme of thnnder storm, tlie scene of a won- 
lerfiil electrical display, the lightning fliishing i d o ~ ~ g  the en- 
,ire leugth of the ridge. It is supposed to Be clne to this 
)heiiornenon t.lint these hills are regnrded by the Indians as a 
6 iiietliciue ground,” snd ha.re l011g heru iisecl by them as a 
dace for their superstitioils religions cwemouies. 

At  West Ln,s Auima,s, Colorarlo, bet,weeu S and 9 p. m. of 
he lfith, the wind-rime WAS t.ippt?cl with electric: light. 
Tlie telegraph line a.t Fort Awiuaboine, Montaiia, was 

Lff’ectecl by atmospheric electrici tj- ou the 16th. 
The obser\-er ;it Huron, D;ikotma,, reports that. at 3 p. ui. of 

,lie 24eh, B vivid flash of sheet light,niug spreatl over tlie entire 
iky, the weather being per!ect.lg c k r  at t.hat time. 

OPTICAL PHENOMEN-4. 
SOLAR HALOS. 

Solar lralos were observed in the various cliat.rict,s on t.he lid- 

Neia Xti&tcd.-!!d, Gth, ‘ith, 14t.11, 331, 2Gt81i, 27th. 
Middle dtlntatic &tcr.tea.-6tJi, 7th, loth, 13th, 14th, 54th. 28th. 
A’otitlr. Atlantic state8.--3cl, M i ,  6th t.0 Oth, llt .h? 38~1, 95th, 

Floridu. pniwiwcla.-4t~li, 5th, 15tmb, lGth, 30th. 
Enxtem Grdfstc~te#,3d, 4th, St.h, 9th, lith, 231. 
Western Gii!f‘etcr.tex.-3d, Mh, ‘ith, Yth, l l t h ,  13t,h, 19th, 20th. 
l’ewaexeee.-lst, 311, Pth, Sth, 13th, 13t.11, lit,h. 
Ohio twlley.-4th, 20th. 
Lower. lnke regio#.-lst, 3c1, 5Fh, Gt.h, l l th ,  19th~ SOth, 22d, 

19per lake regioPk.-%I, 31, Sjtli, Dth, 18th, 30th, Slst, 3Sd. 
C p p r  ilfismhippi .iwlle!y.-lst, 23d, 24th. 
AIissouri mtlley.-lst, $Mi, l l t h ,  1 3 1 1 ,  l’ith, 35th. 
Iliiddle #lope.-13th. 
Soxtli.mb ylat.enu.-llth~ 
dfiddle plntemr.-3d, 5th t.o 10th. Ylst. 
Nortltenb platerr.w--3tl, (th, 5tl1, ,ith. 
North PneQic con& regioic.-Gth, lTt.h, 19t11, 31st.. 
Yiddk Ya.c[fic comt rqio~i~.-3d7 3~1, 6th, l l t h ,  15th, l’ith, 

rS;otith PncQic comt recJios.4d. 
Dr. J. B. Tremblq-, of Oaklaud, Cdifornia, reports that 

luring the ea.rly morning of the 3d the sky was overca.rt; at 
3.30 a. 111. it cleared; between 10 a. m. and 1 p. in. wa8 visible 
,ne of the most brilliant SOliLr halos t h t  he hilms observed cliir- 
ng B residence of niaiiy years at Oa,kla,nd. The halo gave 
)ut, c1uit.e distinctly, the prisnia,t,ic. colors of the rainbow, and 
.t,s brilliaucy cansecl a peculiar sliadow or ohsciirit,y to tlie 
mu’s r a p ,  reeem1)liug the d;irknes~ canrced bg the so1a.r eclipse. 
Dr. Trembley states that i t  is worthy ofreriiarli that this bril- 
iaut solar halo preceded one of the severest storms (see “local 
1t,orms’7) t1iii.t e,\-er occiirred in that region during the month 
,f June. 

owiug tlat,es : 

fGth, 30th. 

!3d, 2Gt.h. 

!Ot.h, 37th. 

LUNAR HALOS. 

Lunar halos were observed on the following dates in the 

Middle Atlantic etafes.-3d to 9th, 30th. 
6outh Atlantic crtates.-i!d, 3d, 5th,  6th, 30th. 
Floridfi peninsula.-5th. 
Easter*& Gulf sta&8.-lst, 2~1, 29th. 
Wegtertb G d f  atai%x.-4th, ,ith, Sth, 9th, 13t,b, 15th, 19th. 
Tenwssse.-lat, Scl, 3d, 5th. 

Lower lnke region.-lst, 5 th ,  Gt.h, 9th, l l t h ,  18tmh. 
17pl,er lake region.-lst, 3d, i t h ,  1%h, 15th. 
Upyer Nitsisxippi zlalley.-lst, 3d, 6th. 

rarious districtss : 
Ne10 EtVht.d.-2d, 3d, 5th7 6tb, 7th, 2 h t .  

Ohio valky.-lst to Stb. 


